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(57) Abstract: The present invention relates to a novel group 4 transition metal compound, a preparation method for the compound,
a catalyst composition comprising the compound, and a preparation method, for polyoletins, comprising a step of performing a poly -
merization reaction of olefin monomers in the presence of the catalyst composition. A group 4 transition metal compound, according
to the present invention, shows excellent catalyst activity in polyolefin synthesis reactions as well as excellent thermal stability and
thus can be used for polyolefin synthesis reactions at high temperatures. The group 4 transition metal compound enables the adjust -
ment of the octane content in the polymer and the weight average molecular weight of a synthesized polyoletin by means of varying
the types ot a center metal and ligand, and thus can be utilized for polyoletin synthesis in which the grade has been adjusted.
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HEZG7| @) EFr o) E, Eg| e IR F
H Eg}7] 2 (1%)“‘:’131&10]5,15941:1]@%5%
HEZG7 2p-8)LdFHvolE, Eg X2 LA+
HEZG7 2 p-8)LFH U0l E, EFod AR
HED 7] 2 o,p-HHEaA DS F v o) E, ET| R E S5
HEH| 2 p-Eg & giﬂl‘ﬂﬂl )T Yol E, EgE ot g
HE 7] 2~ (p—EFJ ZF v IRy o) B, Eg| R E AN F
HEG7 2@ EF L2310 )dFr vl o] E, NN-te "ol d e
HEg7] 2@ d)dFu o] E, NN-t o Fold 2]+
HEZ 7] 2@ D) EF v o] E, NN-t o Dol 2]
B E e} l*(dﬂé‘%’—giﬂlﬁ)o‘a nyjo] E, t]el| &l et W i
HEg l*(&E‘#EOiﬂ]ﬁ)o‘E HUlo|E, EgH YA EF
HES7| 2@ D) SFudolE, EgWE Y AT F
HEDGI7 ~EDHEFr v o) E, EgoEd g X g
HEDG ~EDHEFr o E, EY R E S g
HEH7| 2EDHEFH U E T dA T 7 Ao, o] A e A eFe=1.
v 2 &4 A|, Wl e ] S e A A R
H Ee}7| (e S F 25 d)H e o] E([HNMe(C18H37)2 I*[B(CeFs)a]),
NN-tl e Eold g5 g Ee7| AF e EF L2 R o) E, Eg| oIt g

[78]

[79]

]‘é)ﬁ.i’ﬂol‘z L9 Al83 5= Qi)

=t
ZABL A7) Bouly o] 4 A o] Z 4 31EE L A} of Al 8

o] [e] O
250 SRS EFstel HEAD RN AXT F Yok 4y EFe A
i ol2 a4 B84 1A ¥917] el A £ glo] i el s gl

A stoll e 4 At ol A H, 7] E = 0 WA 100°C, vk 8t

WA 30°Cell A Fra 8 A= Qv whEa Bl Gl A Al @, T

A= 10
|

a8 g0 Juje] ] YRS TR ALGIAALL S0 E A A ] 17
B U E WE F ARG 5 ATk ] 1A R dee] Sl 2B e g

=
=4

SH e S 2 =S A F
S =

iz o) RE MU= 2% o) B ES Wl X3
s5h4 52 A H Sl WE ey

ﬂ.%l—‘:’ ?l uﬂaq&.}g}tﬂ/\] 01-1:!-1,—3,—

Bl Ed}7| 2 B 7 2. 2 9 ) B.#] o] E((HNMe(CisH )] [B(CoFs )] ) E
E3stel ALg ST o), Sv) AT Dok Soilo] ST %
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[84]

[85]

[86]

[87]

[88]

2T 7] el B BT el w2 27) B 3719 ol T E e
FEGehz Copdl EeldlE 8, A4 o2 o] dl, 1,3-5-Ehr <,

L4-AEh] o, 1,4-3N A ol 1,5-3AFe] ol 1,9-vl] Zhe] o, 2-v € -1, 3- b ] <l
7] 2 AF Ll AE I EECy,

oldl, AEl o7 X3k ~EHS

oajd Al 55
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YWY, 2% o] 4] S W vhEkA =

=
- =
7} Lt} (alternating), ¥ @ (random) = H5-(block) 35 &4 T

Boge] e Eel L9 Aol ol A, 4] Ful 2B AHgEFS
S8 A §HE A kot ol el FEE = g A ol A g o] 4%
Aol SHHE o] 4] 74 557} 1x10° 7] 9105 mol/L7h ¥ 55 ARg-3
QTR IR SRS Al S5 2 I H e g Ee] £ u WS 27 Fol uje)
Aol ez Sus F4E A ot 0hx 20000 £ Eol A G 5 A

ol 7, 100 WA 180°Ce] = oll A alet = o, &l = 71 539
-0 WA 120°Ce] 250l A, B} vl 51 A 60 W A] 100°C2] &5 of A
22 1 W A] 150 bar o A H, 30 W A] 90 bard 4=
2L GO AFE S S8 e 7]
=g o 7 23 4= gl
ool WA E B E -3l
L5 WA A jEG7]
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g ol 53

891 Huhge] 4% HolF SR Feleulw A weo) olA $a Hl
B4 vhebd 2k ohujet A g o] Hojuma, meol Ao Ee) g e
A WSS AR TSN, B4 B4 D G FHE WS P 0mH
FAE Fe el FRFTEAF L ) TR F S0 L 24D 5
Rqong ggolErtxdyE Zeledd FA A 785 ASE 5 ok
=9 ag d4d

90] o1& Eugel A Ao e AZaES FA R Fileha 584
19 FAIHE shghE el XA 88 AT as vehd ot
o] AN E AT o

O1  olsh ANl Eote] ¥ g2 nrt A sl Gk o] E WA o=
By g w40 4] 93 Ao, 2ol Welvt olE
A A elol §Hg = AL ohth,

[92] Azd LAZIZFES THFHLE X361 81804 12 A 5= 313 E 9
Ei

931 [E3H 1-]

[94]

N m N
MeoHN—Zr<—NHMe,
/ N\
cl Cl

[95] 712y E5< 0.5 mlel] &3 A7
2,9-T1 M El-1,2,3,4,7,8,9,10-5-E} 8} o] = &-1,10- 3 W E =21(0.046 g, 0.21 mmol) T}
Zr(NMe,),Cl(dme)(0.073 mg, 0.21 mmol)<- Z 3§13} o). 304 Tt ket &
g BEE o] gate] G| E A7 staL A3 E& 53T

[96] 'H NMR (C¢Dg): 6 = 6.49 (s, 2H, 5-phenanthrolin, 6-phenanthrolin), 5.02-4.94 (m,
2H, NCH), 3.00-2.85 (m, 2H, NH), 2.80-2.68 (m, 2H, 4-phenanthrolin,
7-phenanthrolin), 2.52-2.39 (m, 2H, 4-phenanthrolin, 7-phenanthrolin), 2.32 (dd, J =
2.0, 6.4 Hz, 12H, NH(CHs;),), 1.58-1.50 (m, 4H, 3-phenanthrolin, §-phenanthrolin),
1.24 (d, J = 6.4 Hz, 6H, CH5);

[97] BC{H} NMR (C¢Dg): 6 = 141.60, 119.94, 116.95, 54.30, 41.80, 41.36, 28.97, 22.58,
22.11 ppm.

[98] Azd 2 A2dws THTEHEOE E38HaL 31914 122 FA 5= 313z 9
Ei

[99]

54 12)
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[100]
N m N
MeZHN—>Z(\<—NHMe2
/
Cl Cl

[101]

[102]

[103]
[104]

[105]
[106]

[107]

[108]

[109]

2,9- M E-1,2,3,4,7,89,10-5 B} 6 o] = =2-1,10-3 FEEF Al
1,2,3,4,7,8,9,10-5 EF8Fo] = =2-1,10-3 ' EE 71(0.043 g, 0.23 mmol)& AH8-3f=
AL Aotz Az 13 FdE 20 AR oR FASTES
5,

'H NMR (C¢Ds): 6 = 6.42 (s, 2H, 5-phenanthroline, 6-phenanthrolin), 4.34-4.24 (m,
4H, 2-phenanthrolin, 9-phenanthrolin), 2.72-2.61 (m, 2H, NH), 2.56 (t, /= 6.4 Hz, 4H,
4-phenanthrolin, 7-phenanthrolin), 2.29 (d, J = 6.4 Hz, 12H, NH(CH,),), 1.68-1.58 (im,
4H, 3-phenanthrolin, 8-phenanthrolin);

BC{'H} NMR (C¢D¢): 6 = 142.19, 120.36, 118.10, 52.74, 41.13, 28.02, 24.62 ppm.

Azd 3 A2IES FAFEORE 35101 31812 1302 FA ¥ =
3= F4

514 13)

N

N N
I\/IezHN—>/ZI’\<—NH|\/|e2
Cl Ci

2,9-t1E-1,2,3,4,7,8,9,10-5 BF 8o = 2-1,10-A HEE | o)
2,9-t]o] A2 2 %.1234789,10-5EF5lo] = 2-1,10-HHEE
mmol)& AHE8H= A2 A sl shariz Azl 13 5 g
BANFES FESAT

'H NMR (C¢Dg): 6 = 6.44 (s, 2H, 5-phenanthrolin, 6-phenanthrolin), 4.72-4.60 (m,
2H, NCH), 3.18-3.00 (m, 2H, NH), 2.78-2.62 (m, 2H, 4-phenanthrolin,
7-phenanthrolin), 2.53-2.41 (m, 4H, 3-phenanthrolin, 4-phenanthrolin,
7-phenanthrolin, 8§-phenanthrolin), 2.44 (d, /= 7.2 Hz, 6H, NH(CH;),), 2.42 (d, ] = 6.0
Hz, 6H, NH(CH;),), 2.10-1.93 (m, 2H, 3-phenanthrolin, 8-phenanthrolin), 1.58-1.45
(m, 2H, CH), 1.13 (d, J = 6.2 Hz, 6H, CH;), 0.91 (d, J=7.2 Hz, 6H, CH;);

BC{H} NMR (C¢Dg): 6 = 142.39, 120.04, 117.18, 62.94, 41.97, 35.79, 24.65, 23.60,
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20.87, 19.22 ppm.
[110] AR 4 A27275S SAHAFE50 2 E313a1 31814 147 A H) 3= 313HE 9
Bige
(1] 3k 14
[112]

NmN

Me,HN—Zr<—NHMe,
CI/ \CI
[113]  29-T"E-1,2,3,4,7,8,9,10-5EFslo] = =2-1,10-H FEZH tfjilof
2,9-t]-n-%E-1,2,34,7,8,9,10-5E}3} o] = 2-1,10- ¥ HE E21(0.053 g, 0.18

mmol)& A 881 A Aele i Azl 13 Fold 27 @ gpow
EAGEEL SR WS 1247 B AAFA

[114] 'H NMR (C¢Dg): 6 = 6.51 (s, 2H, 5-phenanthrolin, 6-phenanthrolin), 4.88-4.75 (m,
2H, NCH), 3.05-2.89 (m, 2H, NH), 2.75-2.62 (m, 2H, 4-phenanthrolin,
7-phenanthrolin), 2.52-2.42 (m, 2H, 4-phenanthrolin, 7-phenanthrolin), 2.36 (dd, J =
6.2, 15 Hz, 12H, NH(CHs;),), 1.92-1.80 (m, 4H, 3-phenanthrolin, 8-phenanthrolin),
1.62-1.28 (m, 12H, CH,), 1.00 (t, J/ = 7.0 Hz, 6H, CH;);

[115] BC{H} NMR (C¢Dg): 6 =141.92, 119.81, 117.03, 58.81, 41.93, 41.40, 35.01, 28.92,
24.47, 23.60, 22.44, 14.85 ppm.

[116] AZd 5 A2AFS FAFE0R ¥36la 3k 188 T A% = 313 E 9
A

[117] [&}8}2] 1-8]
[118]

N & N

THF>Zr=<THF
/ \
Cl Cl

[119] 2,9-t]wEl-1,2,3,4,7,8,9,10-% E}5Fo] = 2-1,10-3 W E S 71(0.044 g, 0.21
mmol) ¢} Zr(CH,Ph),CL(Et,0)5(0.074 mg, 0.21 mmol)E 1.0 ml & 5l ]
L@ A7) 3L 2 2ke] THFE & 7}ale] a4 7tk 1A 7 S0t mulksl 3 2
HIEZE o] &35t Gul & A A8t ZAS =S F5383 T

[120] 'H NMR (C¢Dg): 6 = 1.65 (s, 2H, 5-phenanthrolin, 6-phenanthrolin), 5.50-5.40 (m,

oL
(e}
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[121]

[122]

[123]
[124]

[125]

[126]

[127]

[128]

[129]
[130]

[131]

2H, NCH), 4.32-4.16 (br, 8H, THF), 3.02-2.88 (m, 2H, 4-phenanthrolin,
7-phenanthrolin), 2.72-2.60 (m, 2H, 4-phenanthrolin, 7-phenanthrolin), 1.82-1.70 (m,
4H, 3-phenanthrolin, 8-phenanthrolin), 1.42 (d, J = 6.8 Hz, 6H, CH;), 1.34-1.20 (br,
8H, THF);

BC{H} NMR (C¢Dg): 6 =141.32, 119.52, 116.81, 76.31, 54.10, 29.23, 25.55, 22.66,
22.23 ppm.

Azd 6 A 2awes THTHEOE E38HaL 31914 1-92 A 5= 3H3H= 9]
e

514 1-9)

)

N N

THF > Zf=<THF

/N
Cl Cl

2,9-t] M €l-1,2,3,4,7,8,9,10-% E} 5 0] = 2-1,10-F FEE = tf Al
1,2,3,4,7,8,9,10-E}F 5} o] = 2-1,10-3 FE E31(0.042 g, 0.22 mmol)% A5
74 0 ]ﬂ o}jl{— ;(ﬂloﬂ 94_5&5} 27—] 1:'1 H]—HJ o7 _L;Q]Q_ﬁl- E
T35t

'H NMR (C¢Dg): 6 = 6.49 (s, 2H, 5-phenanthrolin, 6-phenanthrolin), 4.68-4.50 (m,
4H, NCH), 4.17 (br, 8H, THF), 2.75-2.60 (m, 4H, 4-phenanthrolin, 7-phenanthrolin),
1.80-1.70 (m, 4H, 3-phenanthrolin, 8-phenanthrolin), 1.18 (br, 8H, THF);

BC{H} NMR (C¢Dy): 6 = 142.60, 119.76, 117.95, 7591, 52.74, 28.15, 25.69, 25.19
ppm.

AZd 7. AZFZHFS TAFEoE ¥3151a1 3}8H2] .10 2 A ¥ =
Q_ﬁL /] 6]—/\‘]

[3F814] 1-10]

THF>Zr<THF
/ \
Cl ClI
2,9-t]o] A2 -1,2,34,7,8,9,10-5EF5FO] = 2-1,10- 2 FEZ9(0.047 g, 0.17
mmol)Z} Zr(CH,Ph),CL(Et,0),,(0.080 mg, 0.22 mmol)E 1.0 ml & 5l ]
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[132]

[133]

[134]

[135]
[136]

[137]

[138]

[139]

[140]
[141]

Al 7131 A~%Fe] THFE 3 71sle] 838 A 7 t}. Zr(CH,Ph),CL(ELO),, &=
oA Botgsto g | 39eF geFo 7 AL &5t} 1A 7F Bt wnkal 3
HIZE o] §&to] Gul & A7 skaL vhA] EF <ol G A7 F o] &9
Zr(CH,Ph),CL(E6,O), 5 3313t o] & X HZ 5 o] &5lo] S| &
A AL FA 3 =& F5EA

'H NMR (C¢Dg): 6 = 6.56 (s, 2H, 5-phenanthrolin, 6-phenanthrolin), 5.22-5.10 (m,
2H, NCH), 4.31-4.12 (br, 8H, THF), 2.87-2.74 (m, 2H, 4-phenanthrolin,
7-phenanthrolin), 2.61-2.50 (m, 2H, 4-phenanthrolin, 7-phenanthrolin), 2.01-1.91 (m,
2H, 3-phenanthrolin, 8-phenanthrolin), 1.91-1.80 (m, 2H, 3-phenanthrolin,
8-phenanthrolin), 1.69-1.54 (m, 4H, CH,), 1.54-1.34 (m, 8H, CH,), 1.34-1.18 (br, §H,
THF), 0.99 (t, J= 7.0 Hz, 6H, CH,);

BC{H} NMR (C¢Dg): 6 = 141.54, 119.48, 116.94, 76.36, 58.66, 35.21, 28.88, 25.65,
25.13,23.84, 22.51, 14.79 ppm.

Azd 8 AZIZFES THAFEeR Fohslar 58t 1112 A H =
Q_ﬁL /] 6]—/\‘]

[3hek4] 111

2 ox oo
OH o

THF->2Zr<THF

7/ N\
Cl Cl

2,9-H o) A2 2 -12,34,7,8,9,10-5E 50| = 2-1,10-9 T EE ™ thilel
2,9-U]-n-%¥-1,2,3,4,7,8,9,10-% E} 50| = 2-1,10-¥ H E &1 (0.050 g, 0.17
mmol) & AH8-3h= A Al earis Az 73 UG 2 Do
EASHES SS9

'H NMR (C¢Dg): 6 = 6.52 (s, 2H, 5-phenanthrolin, 6-phenanthrolin), 4.92-2.82 (m,
2H, NCH), 4.39-4.08 (br, 8H, THF), 2.89 (m, 2H, 4-phenanthrolin, 7-phenanthrolin),
2.60-2.50 (m, 2H, 4-phenanthrolin, 7-phenanthrolin), 2.40-2.28 (m, 2H,
3-phenanthrolin, 8-phenanthrolin), 2.12-2.02 (m, 2H, 3-phenanthrolin,
8-phenanthrolin), 1.67-1.55 (m, 2H, CH), 1.33-1.18 (br, 8H, THF), 1.22 (d, J = 6.8 Hz,
6H, CH,), 1.02 (d, /= 6.8 Hz, 6H, CHs);

BC{H} NMR (C¢Dg): 6 =141.96, 119.63, 116.98, 76.49, 63.29, 34.54, 25.62, 2445,
24.15, 21.42, 19.94 ppm.

AAe 1A 8o @l 2 1-5Hl g3 o] 4

=efo] uhz ol A a9t T kg7l A RA 1-SHlE
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[142]

[143]
[144]
[145]

i

gl Alo| F 2 & ko] S A7 Eo(1.0M, 1-=8l 40 g, 30 md) T} B3} A4S
AAS7] et 2Fu| 2A v E L FEr] =4k 8 9 (scavenger, 7% Al 5 F4 8-,
29 mg, 75 mmol Al)& T 3taL, Eefo] vk who| A 319t T3 RV 9 £ R E
100°CE &3t ZH2E 7] A ATl | WA 8278 A3k ol w4 33+(1.0
mmol)& &5l 834 7] L

| €l U] S e A A B EH E b ~(FEHEF Eﬂ]‘é)ii’ﬂ o] E([HNMe(Cy5Hx))]
+B(CeFs)], 1.2 mmol) 9} Wl & & Fr] =41 8-9(7% Al &2 &9, 19 mg, 50
mmol Al, AVHf or Zr = 125)% & & 5]t} A7 u} 3=
F7FE FT7Fete] HA & o] 3t ¥ =5 st A3t S| 2AAEE
A 28R TE A7 ol A =S FAIE o] &ste] 7] sk F

o0

T
=
flo =&
Jis
o
N
=

FAskaL, 8h7] 319 =52 H ol A, 435 psige] tH R 2] 3ke],
o F -2 ’lE 38 Feh TS oD Rl 7h2E Wl = 8Fal(vent) 0°CN A
HEE 10 me-s F7Fstel wbg-g A I " A A sgtEs ol 4gt
T, 0] & 150°C & oA g2 AIRE gt A xdte] Hel s =, ol g
156l 3 dAE Alzslvh 4 43 A5 3% 10 Yetl gl
1]
AA (= LECO) |75 |24 |[1-SHIC [Myx10® [ MW/M | T,(°C)
o Fg) E%) ;
1 Azd 1]100-112 |70 (34 [2.89 16360 {3.39 |115
2 Azd 2 |100-112  |1.52 (30 [3.41 69,587  [17.30 [109/121
3 Azd 3100-111 (097 (19 |- 333,100 [30.47 |135
4 Azl 41100-105  |0.84 8 |- 109,096 [19.72 |124/108
5 Azl 5(100-131-12 {3.65 |73 [3.05 10,408 {199 [116
9
6 Az 6100-120 277 |55 [3.07 55926  |11.56 [123/108
7 Az 7(100-113  |0.71 |14 [3.53 375,864 [21.45 |133
8 Azl 8 1100-105-10 |0.58 |12 |- 19932 [5.84 |113/124
2
=X 7t

(1) A G Kg(E Y L9 F)/mmol(Z 1] 4 F25)-hr
) -2 FEEY: %) ' HNMR 2HEq] 248 & dojx ZgddH

4=0] 1-2-d glef

T2 0
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[146]

[147]

[148]

[149]

[150]
[151]

) TFH A EAZFM,, T g/mol): E]2EEA S V[Eo =R
GPC(AFHA R E 21 3)E o] &3t 54

4) BF>5(T,, G °0): TA Alol| A A £ 3F Al 2F=AL L2 & 4] (DSC; Differential
Scanning Calorimeter 2920)E ©]-§-3lo] 4. A 4 02, £ 5 & 200°C7HA
AT F, 58 QA E SR8 FA kAL, 30°C7HAl W el AL, v =R E
JsAADSC F49 A 92 & %%%E st . o], + 5o A R
W €52 10°C/minel ), S8 5 5 HA 2327 Méo}b St Aa4.

71 3 10 YR ahe) o], E g ol mE 45 ol E e 5
S| 2B o] &3] Fe] & d WS A8 A9, 100°C o] 9] 120 A%
el g LJrE]r‘ﬂzJ < At} 53], Azl 5ol wpe} F=1] gk H ol
stgtE o] ¢ S 245 et ST A 4 5). - Al 4] 79
w2} A 2 6t ﬁO]%é? stgt=& Sl & ALgsle] A e EHeledldS
AN A SR & FFH T TAFSE UER Y, 1-58 35 G A] 5T A7)
ABRRE A= S i E 5
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